Phenotypic analysis of early hematopoietic progenitors in cord blood and determination of their correlation with clonogenic progenitors: relevance to cord blood stem cell transplantation.
Human cord blood (CB) can be utilized as a source of transplantable stem cells. In the clinical setting, the numbers of clonogenic progenitors and nucleated cells are used as indirect measures of the stem cell content of CB samples. In an attempt to define other parameters of engraftment potential, we have determined the numbers of CD34+ cells, and of CD34+ cells co-expressing CD38 and/or HLA-DR in 17 CB samples. At the same time, clonogenic progenitors were assayed in the presence of erythropoietin and different combinations of rhIL-3, rhG-CSF, rhGM-CSF, rh-Steel Factor and medium conditioned by the PU34 primate cell line. Unseparated CB contained a mean of 14.8 x 10(4) CD34+ cells/mL. CD34+CD38-, CD34+DR+ and CD34+DR+ CD38- cells represented 12.2%, 91% and 10% of all CD34+ cells, respectively. Linear regression analysis demonstrated that the total number of CD34+ cells, as well as the different subsets, correlated positively with the numbers of total colonies and day 14 CFU-GM. Furthermore, the proportion of CD34+CD38- cells was significantly higher than has been reported for adult marrow. Cord blood CD34+CD38- and CD34+DR+ cells have a high proliferative potential and are enriched for primitive hematopoietic progenitors. Thus, we conclude that a single collection of CB could be sufficient to engraft an adult recipient, and that quantitation of CD34+ cells and their subsets may be useful in determining the engraftment potential of CB samples.